SPECIFICATION 



STRUCTURE USED AS GREENHOUSE ROOF FRAME, 
GREENHOUSE ROOF FRAME, GREENHOUSE FRAMEWORK, GREENHOUSE, 
AND GREENHOUSE FRAMEWORK BUILDING METHOD 

TECHNICAL FIELD 

[ 0001] The present invention relates to a structure used as a greenhouse roof frame, 
a greenhouse roof frame, a greenhouse framework, a greenhouse, and a greenhouse 
framework building method, which use the structure. 

BACKGROUND ART 

1.0002] There has been known a greenhouse framework having a pillar erected on a 
foundation, a principal rafter rigidly joined to the upper end of the pillar, a ridge beam 
supported on the principal rafter, and a purlin fixed onto the principal rafter in parallel 
with the ridge beam. 

1.0003] A roof frame constructing such greenhouse framework has the principal 
rafter, ridge beam, and purlin. Typically, each of these members is carried to the top of 
the pillar erected on the foundation using a crane to be built. 

1.0004] The lifting workload for carrying these members to a high place is 
significantly large. Building at a high place requires a high technique for an operator 
and is greatly inefficient and dangerous as compared with building it on the ground. The 
principal rafter needs to be rigidly joined to the pillar using a large number of bolts. 
There are numerous joints in building the roof frame. Considerable time and effort are 
required and the building cost is high. 

1.0005] There has been a conventional greenhouse framework called Dutch Light 
type. Such greenhouse framework is formed in such a manner that a girder is rigidly 
joined between pillars erected in the width direction to build a roof frame having a ridge 
beam, a purlin, and a rafter between girders in parallel in the depth direction. 
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[0006] In such greenhouse framework, the strength of the roof frame is insufficient 
to a lifting load acting on the roof surface when a strong wind blows so that the roof 
frame can be easily destroyed. In addition, in such greenhouse framework, each member 
constructing the roof frame is carried to the top of the pillar erected on a foundation 
using a crane to be built. The lifting workload is significantly large. The building 
requires a skilled operator. Building at a high place is inefficient and dangerous for even 
the skilled operator. There are numerous joints in building the roof frame. Considerable 
time and effort are required and the building cost is high. Further, in such greenhouse 
framework, a vertical load acting on the roof is concentrated onto the purlin bridged 
between the girders. The space between the pillars in the depth direction is limited to be 
small. 

[0007] In view of the problem of greenhouse building that many kinds of members 
are carried to a constructing site to be built, there has been proposed that the length and 
shape of members necessary for greenhouse building such as a pillar, a beam, a ridge 
beam, and a rafter are designed in modules (for instance, see Japanese Patent 
Application Laid-Open No. 2002-291348) . 

[0008] In the greenhouse framework construction itself as conventional, when the 
length and shape of the pillar, the beam, and the like are designed in modules to build a 
roof frame, each of these members need to be lifted to a high place to be built there. 
The building requires a skilled operator. The building at a high place is inefficient and 
dangerous for even the skilled operator. There are numerous joints in building the roof 
frame. Considerable working time is required and the building cost is high. 
[0009] Patent Document 1: JP, 2002-291348, A 

DISCLOSURE OF INVENTION 

PROBLEM TO BE SOLVED BY THE INVENTION 

[0010] The present invention has been made in view of the above circumstances 
and an object of the invention is to provide a structure which can greatly reduce the 
lifting workload and the building workload at a high place, a greenhouse roof frame, a 
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greenhouse framework, a greenhouse, and a greenhouse framework building method, 

which use the structure. 

Another object of the invention is to provide a structure capable of holding a 
predetermined strength without needing to be rigidly joined in building a greenhouse 
framework, a greenhouse roof frame, a greenhouse framework, a greenhouse, and a 
greenhouse framework building method, which use the structure. 

MEANS FOR SOLVING PROBLEM 

[001 1] To solve the above problems, the invention provides the following structure, 
greenhouse roof frame, greenhouse framework, greenhouse, and greenhouse framework 
building method. 

(1) A structure used as a greenhouse roof frame including a rectangular frame 
arranged horizontally, a rectangular main beam arranged vertically on the frame, and a 
principal rafter for supporting the main beam. 

(2) The structure according to the (1), wherein the structure is set on a support 
part of a greenhouse including pillars in such a manner that four corners of the frame 
are pinned respectively to the pillars. 

(3) The structure according to the (1) or (2), further including a secondary 
member such as a covering material of the greenhouse and a supporting member of the 
covering material. 

(4) A greenhouse roof frame, wherein plural structures each including a 
rectangular frame arranged horizontally, a rectangular main beam arranged vertically on 
the frame, and a principal rafter supporting the main beam are set to be adjacent to each 
other. 

(5) The greenhouse roof frame according to the (4), wherein each of the 
structures is set on a support part of a greenhouse including pillars in such a manner 
that four corners of the frame constructing the structure are pinned respectively to the 
pillars. 

(6) The greenhouse roof frame according to the (5), wherein the structures 
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adjacent to each other are set on the support part in such a manner that corner portions 
of the frames constructing the structures are gathered on a plate provided on the top of 
each of the pillars to be pinned. 

(7) A greenhouse framework, wherein plural structures each including a 
rectangular frame arranged horizontally, a rectangular main beam arranged vertically on 
the frame, and a principal rafter supporting the main beam are set on a pillar 
constructing a support part of a greenhouse to be adjacent to each other. 

(8) The greenhouse framework according to the (7), wherein each of the 
structures is set on the support part in such a manner that four corners of the frame 
constructing the structure are pinned respectively to the pillars. 

(9) The greenhouse framework according to the (8), wherein the structures 
adjacent to each other are set on the support part in such a manner that corner portions 
of the frames constructing the structures are gathered on a plate provided on the top of 
each of the pillars to be pinned. 

(10) A greenhouse including a roof frame supported by a support part in such a 
manner that plural structures each including a rectangular frame arranged horizontally, a 
rectangular main beam arranged vertically on the frame, and a principal rafter 
supporting the main beam are set to be adjacent to each other. 

(11) The greenhouse according to the (10), wherein each of the structures 
constructing the roof frame is set on the support part in such a manner that four corners 
of the frame constructing the structure are pinned respectively to the pillars constructing 
the support part. 

(12) The greenhouse according to the (11), wherein the structures adjacent each 
other and constructing the roof frame are set on the support part in such a manner that 
corner portions of the frames constructing the structures are gathered on a plate 
provided on the top of each of the pillars to be pinned. 

(13) A greenhouse framework building method including the steps of: a) 
building a structure including a rectangular frame arranged horizontally, a rectangular 
main beam arranged vertically on the frame, and a principal rafter supporting the main 
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beam; and b) setting plural structures built by the a) step on a pillar constructing a 
support part of a greenhouse to be adjacent to each other. 

(14) The greenhouse framework, building method according to the ( 13) , wherein 
in the b) step, each structure built by the a) step is set on the support part in such a 
manner that four corners of the frame constructing the structure are pinned respectively 
to the pillars. 

(15) The greenhouse framework building method according to the ( 14) , wherein 
in the b) step, structures adjacent each other and built by the a) step are set on the 
support part in such a manner that corner portions of the frames constructing the 
structures are gathered on a plate provided on the top of each of the pillars to be pinned. 

(16) The greenhouse framework building method according to any one of the 
(13) to (15), wherein the structure built by the a) step includes a secondary member 
such as a covering material of the greenhouse and a supporting member of the covering 
material. 

EFFECT OF THE INVENTION 

[0012] In the present invention according to the (1), a structure includes a 
rectangular frame arranged horizontally, a rectangular main beam arranged vertically on 
the frame, and a principal rafter supporting the main beam. Accordingly, the structure 
can be built as a single structure independently of the support part of the greenhouse. 
The structure is used as a greenhouse roof frame to greatly reduce the lifting workload 
and the building workload at a high place. In addition, the structure has the main beam. 
Unlike the prior art framework, a girder need not be provided between the pillars 
erected inside the width direction. 

In the invention according to the (2), the structure is set on a support part of 
a greenhouse including pillars in such a manner that four corners of the frame are 
pinned respectively to the pillars. The building workload at a high place can be greatly 
reduced. In addition, the main beam can increase strength to a vertical load. Further, the 
frame can distribute and transmit a vertical load and a horizontal load to the pillars 
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joined to four corners thereof. It is possible to build a greenhouse framework capable of 
holding a predetermined strength without being rigidly joined unlike the prior art. The 
structure has the main beam. The space between the pillars erected in the depth 
direction can be made larger than that of the prior art. 

In the invention according to the (3), the structure further includes a 
secondary member such as a covering material of the greenhouse and a supporting 
member of the covering material. The lifting workload and the building workload at a 
high place can be greatly reduced. 

In the invention according to the (4), plural structures each including a 
rectangular frame arranged horizontally, a rectangular main beam arranged vertically on 
the frame, and a principal rafter supporting the main beam are set to be adjacent to each 
other. The lifting workload for building the roof frame and the building workload at a 
high place can be greatly reduced. According to the roof frame, a girder need not be 
provided between the pillars erected in the width direction. 

In the invention according to the (5), each of the structures is set on a 
support part of a greenhouse including pillars in such a manner that four corners of the 
frame constructing the structure are pinned respectively to the pillars. The building 
workload at a high place can be greatly reduced. According to the roof frame, it is 
possible to build a greenhouse framework capable of holding a predetermined strength 
without being rigidly joined unlike the prior art. The space between the pillars erected in 
the depth direction can be made larger than that of the prior art. 

In the invention according to the (6), the structures adjacent to each other are 
set on the support part in such a manner that corner portions of the frames constructing 
the structures are gathered on a plate provided on the top of each of the pillars to be 
pinned. A high technique is unnecessary for building the roof frame. Even an unskilled 
operator can easily build the roof frame. The respective structures are integrated via the 
plate. A structural surface having a bearing strength against a horizontal load can be 
formed on the pillar. The pillars erected in the greenhouse are joined to the structural 
surface. The bearing strength against the horizontal load can be exhibited without 
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providing braces (vertical braces) between the pillars adjacent to each other in the 
width direction or in the depth direction. It is possible to easily realize arrangement of 
the structural surface having the vertical braces transmitting the horizontal load to the 
foundations in outer periphery parts (gable surface and side surface) not interfering 
with the use of the greenhouse. The pillars are joined by the frames of the structures. 
The plumbing adjustment operation using the vertical braces and braces (horizontal 
braces) diagonally connecting the pillars to correct distortion of the support part can be 
unnecessary. 

In the invention according to the (7), plural structures each including a 
rectangular frame arranged horizontally, a rectangular main beam arranged vertically on 
the frame, and a principal rafter supporting the main beam are set on a pillar 
constructing a support part of a greenhouse to be adjacent to each other. The lifting 
workload for building the greenhouse framework and the building workload at a high 
place can be greatly reduced. According to the framework, a girder need not be 
provided between the pillars erected in the width direction. 

In the invention according to the (8), each of the structures is set on the 
support part in such a manner that four corners of the frame constructing the structure 
are pinned respectively to the pillars. The building workload at a high place can be 
greatly reduced. The framework can hold a predetermined strength without being rigidly 
joined unlike the prior art. The space between the pillars erected in the depth direction 
can be made larger than that of the prior art. 

In the invention according to the (9), the structures adjacent to each other are 
set on the support part in such a manner that corner portions of the frames constructing 
the structures are gathered on a plate provided on the top of each of the pillars to be 
pinned. A high technique is unnecessary for building the framework. Even an unskilled 
operator can easily build the framework. The respective structures are integrated via the 
plate. A structural surface having a bearing strength against a horizontal load can be 
formed on the pillar. The pillars erected in the greenhouse are joined to the structural 
surface. The bearing strength against the horizontal load can be exhibited without 
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providing braces (vertical braces) between the pillars adjacent to each other in the 
width direction or in the depth direction. It is possible to easily realize arrangement of 
the structural surface having the vertical braces transmitting the horizontal load to the 
foundations in outer periphery parts (gable surface and side surface) not interfering 
with the use of the greenhouse. The pillars are joined by the frames of the structures. 
The plumbing adjustment operation using the vertical braces and braces (horizontal 
braces) diagonally connecting the pillars to correct distortion of the support part can be 
unnecessary. 

In the invention according to the ( 1 0) , a greenhouse includes a roof frame 
supported by a support part in such a manner that plural structures each including a 
rectangular frame arranged horizontally, a rectangular main beam arranged vertically on 
the frame, and a principal rafter supporting the main beam are set to be adjacent to each 
other. The lifting workload for building the greenhouse framework and the building 
workload at a high place can be greatly reduced. According to the greenhouse, a girder 
need not be provided between the pillars erected in the width direction. 

In the invention according to the (11), each of the structures constructing the 
roof frame is set on the support part in such a manner that four corners of the frame 
constructing the structure are pinned respectively to the pillars constructing the support 
part. The building workload at a high place can be greatly reduced. The greenhouse can 
hold a predetermined strength without being rigidly joined unlike the prior art. The 
space between the pillars erected in the depth direction can be made larger than that of 
the prior art. 

In the invention according to the (12), the structures adjacent each other and 
constructing the roof frame are set on the support part in such a manner that corner 
portions of the frames constructing the structures are gathered on a plate provided on 
the top of each of the pillars to be pinned. A high technique is unnecessary for building 
the greenhouse framework. Even an unskilled operator can easily build the framework. 
The respective structures are integrated via the plate. A structural surface having a 
bearing strength against a horizontal load can be formed on the pillar. The pillars 
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erected in the greenhouse are joined to the structural surface. The bearing strength 
against the horizontal load can be exhibited without providing braces ( vertical braces) 
between the pillars adjacent to each other in the width direction or in the depth 
direction. It is possible to easily realize arrangement of the structural surface having the 
vertical braces transmitting the horizontal load to the foundations in outer periphery 
parts (gable surface and side surface) not interfering with the use of the greenhouse. 
The pillars are joined by the frames of the structures. The plumbing adjustment 
operation using the vertical braces and braces (horizontal braces) diagonally 
connecting the pillars to correct distortion of the support part can be unnecessary. 

In the invention according to the (13), a greenhouse framework building 
method including the steps of: a) building a structure including a rectangular frame 
arranged horizontally, a rectangular main beam arranged vertically on the frame, and a 
principal rafter supporting the main beam; and b) setting plural structures built by the 
a) step on a pillar constructing a support part of a greenhouse to be adjacent to each 
other. The lifting workload for building the greenhouse framework and the building 
workload at a high place can be greatly reduced. The method for building the structure 
to set it on the support part is employed. The structure itself need not be built at a high 
place and then can be built on the ground or the like very efficiently in a short time 
with no effort. As the results, the entire greenhouse framework can be built in a very 
short time. 

In the invention according to the (14), in the b) step, each structure built by 
the a) step is set on the support part in such a manner that four corners of the frame 
constructing the structure are pinned respectively to the pillars. The building workload at 
a high place can be greatly reduced. The method can build the greenhouse framework 
capable of holding a predetermined strength without being rigidly joined unlike the prior 
art. 

In the invention according to the (15), in the b) step, structures adjacent 
each other and built by the a) step are set on the support part in such a manner that 
corner portions of the frames constructing the structures are gathered on a plate 
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provided on the top of each of the pillars to be pinned. A high technique is unnecessary 
for building the greenhouse framework. Even an unskilled operator can easily build the 
framework. The respective structures are integrated via the plate. A structural surface 
having a bearing strength against a horizontal load can be formed on the pillar. The 
pillars erected in the greenhouse are joined to the structural surface. The bearing 
strength against the horizontal load can be exhibited without providing braces (vertical 
braces) between the pillars adjacent to each other in the width direction or in the depth 
direction. It is possible to easily realize arrangement of the structural surface having the 
vertical braces transmitting the horizontal load to the foundations in outer periphery 
parts (gable surface and side surface) not interfering with the use of the greenhouse. 
The pillars are joined by the frames of the structures. The plumbing adjustment 
operation using the vertical braces and braces (horizontal braces) diagonally 
connecting the pillars to correct distortion of the support part can be unnecessary. 

In the invention according to the (16), the structure built by the a) step 
includes a secondary member such as a covering material of the greenhouse and a 
supporting member of the covering material. The secondary member need not be built at 
a high place. The secondary member thus can be built on the ground. A the results, the 
entire greenhouse can be built in a very short time. 

BRIEF DESCRIPTION OF DRAWINGS 

[0013] 

Fig.l is a perspective view showing a structure according to an embodiment of the 
present invention; 

Fig. 2 is a perspective view showing a frame; 

Fig. 3 is a perspective view showing a main beam; 

Fig. 4 is a diagram showing the construction of the structure; 

Fig. 5 is a diagram of assistance in explaining a greenhouse framework building 
method using the structures; 

Fig. 6 is a diagram showing a setting method of the structure on a support part; 
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Fig.7 is a diagram showing the state where the structure is set on the support part; 
Fig. 8 is a diagram showing the state where the structure is set on pillars erected in 
a greenhouse; 

Fig.9 is a diagram showing a joining method of the structures to the pillar; 
Fig. 10 is a plan view showing a joining method of the structures to the pillar; 
Fig.l 1 is a plan view showing a joining method of tie rods to the pillar; and 
Fig. 12 is a perspective view showing the structure according to another 
embodiment of the invention. 



DESCRIPTION OF NOTATIONS 
[0014] 

1 structure 

1 1 frame 

11a, lib end beam 

11c, lid string beam 

lie, 1 If intermediate beam 

1 1 g brace 

12 main beam 
12a, 12b chord 

12c, 12d end vertical member 

12e vertical member 

12f diagonal member 

13 principal rafter 

14 supporting member 

2 support part 

21 pillar 

22 brace 

23 stud 

24 plate 
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25 tie rod 

3 foundation 

4 crane 

5 bolt 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0015] Embodiments of the present invention will be described below according to 

examples shown in the drawings. 

Embodiments 

[0016] Fig.l is a perspective view showing a structure according to an embodiment 
of the invention. As shown in this diagram, a structure 1 according to this embodiment 
has a frame 1 1, a main beam 12, and a principal rafter 13. 

[0017] As shown in Fig. 2, the frame 11 is formed in a rectangular shape by a pair 
of end beams 11a and lib arranged in parallel with each other, and a pair of string 
beams 11c and lid arranged to be orthogonal to the end beams 11a and 1 lb. The frame 
11 also has in its inside intermediate beams lie and llf bridged between the string 
beams 11c and lid, and braces llg disposed in a space surrounded by the intermediate 
beams lie and llf, the end beams 11a and lib, and the string beams 11c and lid. 
Various forms of arrangement of the intermediate beams lie and 1 If and the braces 1 lg 
can be contemplated and can be appropriately set in view of holding the strength. 
[0018] As shown in Fig. 3, the main beam 12 is formed in a rectangular shape by 
chords 12a and 12b arranged in parallel at the upper and lower sides, and end vertical 
members 12c and 12d provided between both ends of the chords 12a and 12b. The main 
beam 12 also has vertical members 12e bridged between the chords 12a and 12b, and 
diagonal members 12f disposed in a space surrounded by the vertical members 12e, the 
chords 12a and 12b, and the end vertical members 12c and 12d. 

[0019] As shown in Figs.l and 4, the main beam 12 is placed vertically on the 
frame 1 1 arranged horizontally and is formed in three dimensions in an inverted T shape 
with the frame 11. The principal rafter 13 has, at both ends of the main beam 12, one 
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end coupled to the main beam 12 and the other end coupled to the frame 11 to support 
the main beam 12. 

[0020] The thus-built structure 1 can be built as a single structure independently of 
the support part of the greenhouse. The frame 11, the main beam 12, the principal rafter 
13, or members constructing these need not be carried to the top of pillars erected on 
foundations to be built. The structure 1 can be built on the ground or at a place such as 
a factory, not a constructing site. 

[0021] The end beams 11a and lib, the string beams 11c and lid, and the 
intermediate beams lie and llf constructing the frame 11, the chords 12a and 12b, the 
end vertical members 12c and 12d, the vertical members 12e, the diagonal members 12f 
constructing the main beam 12, and the principal rafter 13 can be constructed of steels 
(for instance, lipped channel steels) of the same shape and size in cross section. 
Designing these members in modules can be easily realized. 

[0022] The steels constructing the frame 11, the main beam 12, and the principal 
rafter 13 can be all coupled with screws. The steels need not be welded in building the 
structure 1. The greatest advantage is that the building accuracy lowered due to weld 
distortion can be prevented. Satisfactory accuracy of the structure 1, the greenhouse roof 
frame and the greenhouse framework, which use the structure 1 can be realized. 
[0023] A greenhouse framework building method using the structure 1 according to 
this embodiment will be described. 

[0024] The structure 1 is built as follows. Members (steels) constructing the 
frame 11, the main beam 12, and the principal rafter 13 are cut in a predetermined 
length at a factory, and are then formed with hole parts used for screwing the coupling 
parts thereof to be carried to a constructing site. At the constructing site, these steels are 
used to build the frame 11 and the main beam 12 with screws. The main beam 12 is 
arranged on the frame 1 1 and the principal rafter 1 3 is arranged at both sides of the 
main beam 12. These are coupled with screws to build the structure 1. At the 
constructing site, the steels need not be welded and the length of the steels need not be 
adjusted. The structure 1 can be built only by coupling the steels with bolts. With the 
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carrying conditions satisfied, the frame 11 and the main beam 12 built at the factory can 
be carried to the constructing site. 

[0025] As shown in Fig.5, the building operation of the structure 1 can be 
performed on the ground. As described above, the structure 1 can be singly built 
without requiring pillars 21 constructing a support part 2 of a greenhouse. The structure 
1 need not be built at a high place and can be built on the ground. Accordingly, the 
structure 1 can be built on the ground much more efficiently than at a high place. 
[0026] The built structure 1 is carried on the top of the pillars 21 erected on 
foundations 3 using a crane 4 and as shown in Fig.6, is set on the support part 2 in such 
a manner that four corners of the frame 11 are pinned to the pillars 21 using bolts 5 
(see Figs.7 and 9) . Each of the members constructing the structure 1 is not lifted and 
the structure 1 built on the ground is lifted. One lift is enough. The number of lifts of 
plural structures 1 can be much smaller than that of each of the members. 
[0027] The structure 1 is set so that the chord 12a on the top of the main beam 12 
is arranged in parallel with the width direction of the greenhouse ( see Fig.5) . With this 
configuration, in the greenhouse using such structure 1, a ridge is orthogonal to the 
depth direction of the greenhouse. 

[0028] The support part 2 refers to a part supporting the roof of the greenhouse 
and has the pillars 21 and braces 22 provided between the pillars 21. The construction 
of the support part 2 shown in Fig. 7 shows an example of the construction of the 
support part 2 in which the structure 1 is set first. Studs 23 are disposed between the 
pillars 21 erected in the positions corresponding to four corners of the frame 11 
constructing the structure 1 . The studs 23 do not directly support the structure 1 and are 
provided for disposing the braces 22 between the pillars 21. The studs 23 and the braces 
22 provided to the support part 2 may be disposed only between the pillars 21 in the 
outer periphery part (gable surface and side surface) of the greenhouse. As shown in 
Fig.8, they need not be disposed between the pillars 21 in the greenhouse. As described 
later, the pillars 21 erected in the greenhouse are coupled by the structure 1 and the 
braces 22 need not be disposed. 
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[0029] The pillars 21, the studs 23, and later-described tie rods 25 can be made of 
steels (for instance, lipped channel steels) of the same shape and size in cross section. 
The steels common to the frame 11, the main beam 12, and the principal rafter 13 of 
the structure 1 can be used as the pillars 21. Designing the members constructing the 
greenhouse framework in modules can be easily realized. 

[0030] Plural structures 1 are prepared and are set on the pillar 21 erected on the 
foundation 3 to be adjacent to each other. This builds the roof frame on the support part 
2. 

[0031] As shown in Figs.9 and 10, each of the structures 1 adjacent to each other 
is preferably set on the support part 2 in such a manner that corner portions of the 
frames 1 1 constructing the structures 1 are gathered on a plate 24 provided on the top of 
the pillar 21 to be pinned. This integrates the structures 1 via the plate 24. A structural 
surface having a bearing strength against a horizontal load can be formed on the pillar 
21. The pillars 21 erected in the greenhouse are joined to the structural surface. The 
bearing capacity can be exhibited to the horizontal load without providing the braces 22 
(vertical braces) between the pillars 21 adjacent to each other in the width direction or 
in the depth direction. It is possible to easily realize arrangement of the structural 
surface having the vertical braces 22 transmitting the horizontal load to the foundations 
3 in the outer periphery part (gable surface and side surface) not interfering with the 
use of the greenhouse. 

[0032] The pillars 21 are coupled by the frames 11 of the structures 1. The braces 
(horizontal braces) diagonally connecting the pillars 21 need not be provided. Unlike 
the prior art, the plumbing adjustment operation using the vertical braces and the 
horizontal braces can be unnecessary. 

[0033] Any distortion caused when a roof frame is built on the support part has 
been corrected using the vertical braces and the horizontal braces. Adjustment of the 
horizontal braces needs adjustment of the vertical braces. The plumbing adjustment 
operation has required considerable effort and a high technique. According to the 
framework building method, the top of the pillar 21 is joined to the frames 11 of the 
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structures 1 integrated via the plate 24. The roof frame can be built on the support part 
2 without causing any distortion. Therefore, the horizontal braces need not be provided 
and the plumbing operation is unnecessary. 

[0034] The construction in which corner portions of plural frames 1 1 are gathered 
on one pillar 21 via the plate 24 to be pinned is employed. The number of the pillars 21 
can be minimum. The pillars 21 erected in the greenhouse are coupled by the structures 
1. The strength can be held without providing the braces 22 between the pillars 21. As 
the result, the number of members (the pillars 21 and the braces 22) of the support 
part 2 can be reduced. 

[0035] The structures 1 are set on the support part 2 at a high place. The corner 
portion of the frame 1 1 may be fixed onto the plate 24 with one bolt. The number of 
joints of the roof frame and the support part 2 is reduced greatly. The setting operation 
at a high place can be performed easily and quickly. This building method can build the 
roof frame on the support part 2 in such a manner that a hole part formed in the frame 
1 1 constructing the structure 1 is matched and communicated with a hole part formed in 
the plate 24 provided on the top of the pillar 21 and a bolt 5 is then inserted into both 
hole parts to be fixed. A high technique is not required for the operator and an operation 
at a high place can be less dangerous. 

[0036] In Fig.7, the numeral 25 denotes a tie rod. This is bridged between the 
pillars 21 when the support part 2 is built and supports the pillars 21 not to fall. As 
shown in Fig. 11, the end of the tie rod 25 is fixed onto the plate 24 provided on the top 
of the pillar 21. 

[0037] The structure 1 may have a secondary member such as a covering material 
(for instance, plastic film, glass, or plate material made of a resin) of a greenhouse and 
a supporting member supporting the covering material (for instance, arch pipe or 
frame) . Typical examples of such secondary member include a covering material, a 
supporting member of the covering material, a roof skylight, and a gutter. Such 
secondary member thus can be built on the ground, which is very efficient as compared 
with building at a high place and the operation itself is easy. The structure 1 having the 
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secondary member is built on the ground to be carried on the pillars 21. The lifting 
workload can be reduced greatly. Fig. 12 shows an example of the structure 1 having a 
supporting member 14 as the secondary member (arch pipe supporting a plastic film 
used as a covering material) . 

[0038] As described above, the thus-built greenhouse framework can greatly reduce 
the lifting workload and the building workload at a high place as compared with those 
of the prior art greenhouse framework. 

[0039] Such greenhouse framework can transmit a vertical load acting on the roof 
of the greenhouse from the covering material of the roof via the support member of the 
coating material to the frame 11 and the main beam 12 supporting the supporting 
member. A vertical load acting on the frame 11 is transmitted via the principal rafter 13 
to the main beam 12, and is then gathered to the principal rafter 13 at both ends of the 
main beam 12 to be transmitted via the end beams 1 la and lib of the frame 11 to the 
pillars 12 and the foundations 3. A horizontal force acting on the roof surface due to a 
wind or earthquake is transmitted from the main beam 1 2 to the frame 11 or is directly 
transmitted to the frame 1 1 . A horizontal force acting on the wall surface is transmitted 
to the frame 1 1 in the outer periphery part of the greenhouse via plural adjacent frames 
1 1 and the braces 22 provided in the outer periphery part of the greenhouse or between 
the pillars 21 in the depth direction to the foundations 3. The greenhouse framework can 
obtain sufficient strength to an outer force such as an earthquake force or wind pressure 
force without being rigidly joined. 

[0040] According to such greenhouse framework, the main beam 12 constructing 
the structure 1 can hold the same strength to an outer force acting on the greenhouse as 
that of a girder provided between the pillars in the width direction as the prior art 
greenhouse framework. No girders need be provided to the support part 2. Time and 
effort for setting any girder can be eliminated and the cost can be reduced. 

[0041] The rectangular main beam 12 arranged vertically on the frame 11 can 
increase the depth of girder and the load ability to the vertical load can be increased. 

[0042] According to such greenhouse framework, the main beam 12 disposed to be 
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orthogonal to the depth direction of the greenhouse is arranged vertically on the frame 
11 whose four corners are supported by the pillars 21. The space between the pillars 21 
erected in the depth direction can be made larger than that of the prior art greenhouse 
framework. 



INDUSTRIAL APPLICABILITY 

[0043] The structure 1 of the present invention can be built on the ground and can 
be pinned to the support part 2. Therefore, the greenhouse roof frame, the framework of 
the entire greenhouse, and the greenhouse are built using the structure. Sufficient 
strength to an outer force acting on the greenhouse can be held. The lifting workload 
and the building workload can be greatly reduced as compared with those of the prior 
art. Th e structure 1 is suitable for a large greenhouse having a large cultivation area. 
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